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ADVISCORY ON THE OSE OF TEIS DOCUMENT

The information contained in this document has been developed selely for the

. purpode of providing general guidance to employees of the Goddard Space Flight
Center {G5FC). This decument may be distributed cutside GSFC only as a
courtesy to other govermnment agencies and contractors. Any distribution of
thia document, or application or use of the informatien contained lerein, is
expressly conditioned upen, and is subject to, the fellewing understandings
and limitations:

(a) Tha information was developed for general guidance only and is
subject Lo change at any time;

ib) The information was devaleped under unigue GSFC laboratory conditions
which may differ substantially from cutside conditionsz;

ic) GSFC does nok warrant the accuracy of the information when applied or
used under other than unigue GSFC laboratory conditiens;

{d) The informaticon should not be construed as a representation of
product perfermanca by eithex GSFC or the manufacturar;

{2} Keither the United States government nor eny perscn Acting on behalf
of the United States government assumes any liability resulting from
the application eor uee of the information.
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A radiation evaluation was performed on the SNJIS4HC4066T to determine
the total dose tolerance of these parts. A brief summary of the test
results is provided below. FoOI detailed information, refer to Tables T
through IV and Figure 1.

The total dose testihg was performed using a copalt-60 gamma ray
source. During the radiation testing, four parts were irradiated under
bias (see Figure 1 for bias configuration), and one part was used as a
control sample. The total dose radiation steps were 5, 10, 15, and 20
krads*. After 20 krads, the parts were annealed at 25°C for 168 hours.
The dose rate was between 74 and 238 rads/hour, depending on the total
dose level (see Table II for radiation schedule). After each radiation
exposure and annealing treatment, the parts were electrically tested at
250C according to the test conditions and the specification limits
1isted in Table III. These tests included three functional tests at 1
MHz (test voltages = 2 V, 4.5 Vv and 9 V}.

One control sample (S/N 70) exceeded the specification limits for ICCH
ot each electrical step. All other parts passed all parametric tests
initially. However, after 5 krads of exposure five parts exceeded the
maximum specification limit of 40 ua for ICCH with a maximum reading of
122 uA. Upeon further irradiation to 10 krads the ICCH parameter
continued to degrade with all six irradiated parts exceeding the
specification limit. After 20 krads of exposure three parts failed
functionally at 2 V, however, all parte passed functionally at 4.5 V
and 9 V. The three functional failures were accompanied by ICCH and
TCCL readings over 8 mA. The other three parts continued to exceed the
TccH limit. After 168 hours of annealing at 25°C under bias, the three
functional failures showed no recovery. Parametrically, all of the
parts showed no significant reccvery after annealing. _



Table IV provides the mean and standard deviation values for each
parameter after each radiation expcsure and annealing treatment. Any
further details about this evaluation can be chtained upon request, TIf
you have any questions, please call me at (301) 731-8954,

ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely
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(¢) GSFC does not warrant the accuracy of the information when applied
or used under other than unigue GSFC laboratory copditions;

(d) The information should not be construed as a representation of
product performance by either GSFC or the manufacturer;

(e} Neither the United States government nor any person acting on
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* In this report, the term "rads" is used as an abbreviation for rads
(§1).



Generic Part Kumber:

GGS/WIND/3D PLASMA
part Number:

Control Number:
Charge Nunmber:
Manufacturer:
Lot Date Code:
guantity Tested:

gerial Numbers of
Radiation Samples:

gerial Number of
Centrol Sample:

Part Function:
Part Technology:
Package Style:

Test Engineer:

TARLE I. Part Information

B4HC4066

SNI54HC40660 -
6301

C23770

Texas Instruments
9031A

8

sa, 80, 81, 82, 83, 84

70, 203

Quad Analog Switch
CMOS

14 pin DIP

m, Scharer



PABLE II. Radiation gchedule for SNJS4HC4066J

EVENTS DATE

1) INITIAL (PRE-IRRADIATICH} ELECTRICAL MEASUREMENT 0B/26/92

2} 5 KRAD IRRADEATION (238 rads /hour) 08/27/92
POST 5 KRAD ELECTRICAL MEASUREMENT 08/28/92
3) 10 KRAD IRRADIATION (74 rads/hour} 08/28/92
POST 10 KRAD ELECTRICAL MEASUREMENT 08/31/92
4) 15 KRAD IRRADIATION (115 rads/hour) a8 /31,92
POST 15 KRAD ELECTRICARL MEASUREMENT 09702792
5) 20 KRAD IRRADIATION {119 rads/hour) 09/02/92
POST 20 KRAD ELECTRYCAYL MEASUREMENT 09704792
6) 168 HOURS ANNEALING AT 259¢C 03/04/92
POST 168 HOURS ELECTRICAL MEASUREMENT 09711792
Notes:

ALY

- All parts were radiated under bias at the cobalt-~60 gamma ray
facility at GSFC. :

- All electrical measurements were performed off-site at +259C.

— All annealing steps were performed under bias.



Table TIT. Electrical characteristics of SNIS4HC4066]
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for SNJS4HC4066] 1/, 2/, 3/,

Total Dose Exposure {TDE} [krads) Anneal
0 5 10 15 20 168 hrs
spec Limits] (Pra-Rad} &z5°(C
Parameters min max sd sd sd mean sd
FUNCL 2.0 V¥ '
FUNCE 4.5 ¥
FUNGI 9.0 ¥
R_ON 1 ohms - 220 6.97 L. 'R 41.36 fi%
DEL_R_J Ohnd - 20 5.00 0. v, 55.13
R ON 2 Ohmg - Lz0 0.03 3, 1. B.17
DEL R_2 Ohng - 20 0.04 4. 0. 7.65
ITH1 uk a 1.0 ¢.00 0. Q. 0.00
TTIH2 uk | 1.0 0.00 0. 0 0.00
IIL) ukh | -L1.0 0 0.00 0. o .00
IIL2 ukh | -1.0 t 0.00 0. . 0.80
TSOFFL  uk |-0.6| 0.8 0.0 0.0 e
ISOFFZ  uh |-0.8] 0.8 ¢.0 0.0 Naha
ISOR1L,  uk |-1.0] 1.0 0,03 U.0% emoedd 0. 13 009
ISON1IE uh |-1.0f 1.0 0.02 .01 54 0.e1 0.02
ISoN2L uh |-i.of 1.0 0.32 0,33 i 0.32 o.31
ISON2E  uwh |-l.o| 1.0 0.25 0.25 . 59 0.25 g.4
ICCL uh 0 10 97 .05 55 0.55 ’ 0.56 4050
ICCH ugp 0 40 12,39 50°135.95 [IRdiGa; ag 77,44 3649
Notes:

1/ The mean and standard deviaticn values were calculatad over the six parts
irradiated in thie testing. The control samples remainmed constant throughout
the testing and are not Included 1in this table.

2/ "**=xx" jndicates meaningful data was unattainable due to parts falling functiomnally,

3/ Functional testling at 4.5 ¥ and 9 V was not performéd after the annealing step
due to ATE problems.

4/ Any excessive delta Rl and delta R2 readings are attributabe to varlations within
the Automated Test Equipment (ATE).
-6-




Figure 1.

Radiation Bias Circuit for SNJIS54HC4066J

Voo = VAV E109,

\J%: (Y X107,

L

S'.;,-\'FGLE’S L.'l are op |
Sutohes 34 ace o¥¥

Agtchz 6V 2, ) wadiowen
g



